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Novel Quinolone Derivatives and 
Processes for Preparing the Same 

5 

Technic^ Field 

The present invention relates to novel quinolone derivatives which have a broad 
10 antibacterial spectrum, and processes for preparing the same. 

Bacground Art 

Nalidixic acid developed in 1963 is the first one of quinolonecarboxylic acid-type 
15 antibacterials. Quinolonecarboxylic acid-type antibacterials are known to exhibit 
strong antibacterial activity against aerobic Gram-negative bacteria and have been 
effectively used as a treatment for urethritis. Among these quinolone carboxylic acid- 
type antibacterials, especially norfloxacin, ciprofloxacin, ofloxacin, etc. are clinically 
used. However, these prior art compounds suffer from the disadvantage that they 
20 have drastically inferior antibacterial activity against Gram-positive bacteria, whilie 
they have superior antibacterial activity against Gram-negative bacteria. Especially, 
these quinolone-type antibacterials are known to have weak antibacterial activity 
against Gram-positive bacteria such as Staphylococcus or Enterococcus which show 
high resistance to sepem-type or B-lactam-type antibacterial agents. 
25 J 
PispHo$ure Of InygntiQn 

The present invention provides novel quinolone derivatives of formula (I), (HI) 
and (TV) below and processes for preparing the same. 

30 
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5 



10 



15 




( m ) ( iv } 



25 wherein, 

X, represents hydrogen, amino group, halogen such as chloro, fluoro, or lower alkyl 

such as methyl; 
X 2 represents hydrogen or halogen; 

Y x and Y 2 each represents hydrogen, or lower alkyl (C,. 3 ) group; 
30 R, represents a straight chain or cyclic lower alkyl group having 1 to 3 carbon atoms 
or a straight chain or cyclic lower alkyl group having 1 to 3 carbon atoms which 
is substituted with a halogen atom, a phenyl group or a phenyl group substituted 
with one or two halogen atoms; 
R 2 represents hydrogen, or lower alkyl such as methyl, ethyl; 
35 R 3 and R« each represent hydrogen, nitro group, methoxycarbonyl group, 
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ethoxycarbonyl group or nitryl group; and 
A represents nitrogen atom or -C=, 

i 

Y 

5 in which Y represents hydrogen, halogen, lower alkyl or alkoxy or together with 
R t forms -CH 2 CH 2 CH 2 -, -CH 2 CH 2 CH(CH 3 )-, -OCH 2 CH r , -OCH 2 CH(CH 3 )-, - 
SCH 2 CH r , or -SCH 2 CH(CH 3 )-. 

A is preferably nitrogen, methyn, fluoromethyn, chloromethyn, methoxymethyn, 
10 or methylmethyn. 

Lower alkyl is preferably C w alkyl, more preferably C M alkyl, such as methyl or 

ethyl. X 2 halogen is preferably fluorine. 
R, is preferably ethyl, cyclopropyl, halogen (F, Cl)-substituted cyclopropyl or 

halogen substituted phenyl. 

15 

The present invention is described in detail hereinbelow. 

The present invention provides novel quinolone carboxylic acid derivatives of 
formula (I), and specifically, to novel quinolone carboxylic acid derivatives of 
20 formula (I) below which have trans-2,8-diazabicyclo[4.3.0]nonane derivatives 
represented by the formula (II) at 7-position of quinolone nucleus and possess a broad 
spectrum of potent antibacterial activities, and to processes for preparing the same. 



OH ( I ) 




35 



wherein, 

X,, X 2 , Y,, Y 2 , R,, R 2 , and A are the same as defined above. 
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The present invention also provides novel quinolone carboxylic acid derivatives 
. represented by the formula (III) and (IV) including mixtures thereof which show a 
broad spectrum of potent antibacterial activities, and to processes for preparing the 
same. 

5 




15 



wherein, 

20 X„ X 2 , Y„ Y 2 , Rj, R 2 , R 3 , R$, and A are the same as defined above. 

The present invention provides trans-2,8-diazabicyclo[4.3.0]nonane derivatives 
represented by the formula (II) which are used as a side chain at 7-position of novel 
quinolone carboxylic acid derivatives (I) and processes for preparing the same. 

25 



30 




H 



( n ) 



wherein, 

35 Y,, Y 2 , and R 2 are the same as defined above. 
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The present invention also provides novel quinolone carboxylic acid derivatives 
represented by the formula (III) and (IV) including mixtures thereof which show a 
broad spectrum of potent antibacterial activities, and to processes for preparing the 
same. 

5 



10 




15 



wherein, 

20 X,, X- 2 , Y,, Y 2 , Rj, R 2 , R 3 , R4, and A are the same as defined above. 

The present invention provides trans-2,8-diazabicyclo[4.3.0]nonane derivatives 
represented by the formula (II) which are used as a side chain at 7-position of novel 
quinolone carboxylic acid derivatives (I) and processes for preparing the same. 

25 



30 




H 



( n ) 



wherein, 

35 Y,, Y lt and R 2 are the same as defined above. 
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The present invention also provides novel processes for preparing oy-2,8- 
diazabicyclo[4.3.0]nonanederivatives represented by the following formula (V) which 
are used as a side chain at 7-position of formula (IV) above. 




(V) 

wherein, 

Yi and R 2 are the same as defined above. 

15 Quinolone derivatives of formula (I) according to the present invention may be 
prepared by condensing optionally protected fra>tf-2,8-diazabicyclo [4.3.0]nonane 
derivatives of formula (II) above with the known compound of formula (VI-1) 
(P.D.Fernandes, "International Telesymposium on Quinolone", J.R.Prous Science, 
Barcelona, Spain, 1989. 1-143) in a solvent, in the presence of an inorganic or 

20 organic base, as described in the process (A). Inorganic bases used in this process 
include potassium carbonate and the like. Organic base used herein include 
diazabicyclo[5.4.0]undecene (DBU), pyridine, triethylamine and the like. The above 
reaction may be carried out at a temperature between room temperature and 150°C. 
The reaction time is about 1 to 10 hours. 

25 

Process (A) 
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wherein, 

X |f X 2 , Y p Y 2 , R,, R 2 , and A are the same as defined above or R 2 is a protecting 
group such as r-butoxy carbonyl which is removed subsequently. 

5 Also, quinolone derivatives represented by formula (III) of the present invention 
may be prepared by the following process (B). That is, the compound of formula (HI) 
can be prepared by stirring compound of formula (I) and an activating agent such as 
carbodiimidazole <CDI) under reflux in the presence of a solvent such as chloroform, 
tetrahydrofuran (THF) and the like and then stirring nitromethane, diethylmalonate, 

10 dimethylmalonate, ethylnitrylacetate under reflux together with solution treated with 
a base such as sodium hydride, calcium carbonate, sodium carbonate in the presence 
of a solvent such as THF, and the like. 

Process (P) 




( m ) 



25 wherein, 

X„ X 2 , Yj, Y 2 , R lf R 2 , R 3 , and R< are the same as defined above; and 

represent nitro group, nitryl group, diethoxycarbonyl group, or dimethoxycarbonyl 

group, and thereafter optionally interconverting R 3 and R,. 

30 Quinolone derivatives represented by formula (IV) of the present invention may 
be prepared by the following process (C). That is, the compound of formula (IV) can 
be prepared by reacting optionally protected cw-2,8-diazabicyclo[4.3.0]nonane 
derivatives of formula (V) with the compound of formula (IV-2) under reflux stirring 
in a solvent of acetonitrile or dimethylformamide (DMF) in the presence of basic, 

35 neutral, or acidic alumina. 
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Process (O 




+ 



Xi 0 0 



( VI-2 ) 



i 

Ri 



CHRaR^ 




Xi 0 0 



10 



( iv ) 



wherein, 

X,, X 2 , Y lf R„ R 2 , R 3> and A are the same as defined above or R 2 is a protecting 
group such as r-butoxy carbonyl which is removed subsequently. 



Novel quinolone derivatives of formula (IV) above can be also prepared by 
stirring the condensed compound with the solution under reflux. The condensed 
compound may be prepared by reacting c/5-2,8-diazabicyclo[4.3.0]nonane derivatives 
of formula (V) with the known compound of formula (VI-2) in a solvent in the 

20 presence of an organic or inorganic base. Organic base used herein include 
diazabicyclo[5.4.0]undecene(DBU), pyridine, triethylamine and the like. Inorganic 
bases used in this process include potassium carbonate and the like. The above 
reaction may be carried out at a temperature between room temperature and 150°C. 
The reaction time is about 1 to 10 hours. The above solution is prepared by stirring 

25 carbodiimidazole under reflux in a solvent such as chloroform, tetrahydrofuran, and 
then stirring nitromethane, diethylmalonate, dimethylmalonate, ethylnitrylacetate 
under reflux with a base such as sodium hydride, calcium carbonate, sodium 
carbonate in a solvent such as tetrahydrofuran and the like. 

30 The compounds of % formula (I), (IE) and (IV) above can be converted to the 
pharmaceutical^ acceptable salts thereof according to the conventional method. For 
example, these compounds can be converted to salts of inorganic acid such as 
hydrochloric acid, sulfuric acid, and phosphoric acid or salts of organic acid such as 
methansulfonic acid, lactic acid, oxalic acid, and acetic acid. 



15 



35 
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7>fl«y-2,8-diazabicyclo[4.3.0]nonane derivatives of the following formula (II) 
according to the present invention can be prepared by the following Process (D). The 
Process(D) comprises the following four steps: 

5 Step (1): 

The compound of formula (VIII) can be prepared by reacting the known 
compound of formula (VII) (J.Org.Chem. 4g, 1 129 (1983)) with B-alanine derivatives 
in the presence of ethanol under reflux; 

10 

Step (2): 

The compound of formula (IX) can be prepared by cyclizating the compound of 
formula (VHI) with alkoxide such as sodium ethoxide or potassium r-butoxide at 
IS room temperature in the aromatic solvent such as benzene, toluene; 

Step (3): 

i 

The compound of formula (X) can be prepared by reacting the carbonyl compound 
20 of formula (IX) with tosylhydrazine in a solvent of ethanol or methanol to obtain 
tosylhydrazone and then, by reducing the resulting compound with sodium 
shanobrohydride; and 

Step (4): 

25 

The compound of formula (II) can be prepared by debenzylating the compound 
of formula (X) in methanol solvent in the presence of a catalyst of palladium or 
platinum. 
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10 



25 



Process fD) 




RaN 9 



+ Ra 



N 

( a ) ( vm ) 




15 ( E ) 

v 

wherein, 

Y,, Y 2 , and R 2 are the same as defined above. 

20 rm/ty-2,8-diazabicyclo[4,3.0]nonane derivatives of the following formula (II) 
according to the present invention can also be prepared by the following Process (E). 
The Process(E) comprises the following seven steps: 



Step (5): 

Trans isomer of formula (XIII) can be prepared by reacting the known compound 
of formula (XII) (UK Patent No. 1,086,637, or Chemical Abstract, £S> 96695W) 
with fl-alanine derivatives in the presence of ethanol under reflux; 

30 Step (6): 

Cis isomer of formula (XIV) can be prepared by reacting trans isomer of formula 
(XQI) with methansulfonyl chloride or lithium chloride, in methylene chloride or 
chloroform, in the presence of an organic base such as triethylamine or 
35 diisopropylethylamine, at the temperature between 0°C and 60°C; 
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Step (7): 

Trans isomer of formula (XV) can be prepared by reacting cis isomer of formula 

(XIV) with potassium cyanate or sodium cyanate in DMF solvent; 

5 

Steps (8) and (9): 

The compound of formula (IX) can be prepared from the compound of formula 

(XV) by the same method as Step (2) of Process (D) above; 

10 

Step (10): 

The compound of formula (X) can be prepared by reducing the compound of 
formula (IX) with zinc amalgam in the presence of hydrochloric acid; and 

15 

Step (11): 



20 



The compound of formula (II) can be prepared from the compound of formula 
(X) by the same method as Step (4) of Process (D) above. 



WO 94/15938 



PCT/KR94/00005 



- 11 - 

Process (E) 




^Ph 

(x) (n) 



25 

wherein, 

Y, , Y 2 and R 2 are the same as defined above. 

Cw-2,8-diazabicyclo[4.3.0]nonane derivatives of the formula (V) according to the 
30 present invention can be prepared by the following Process (F). The Process(D) 
comprises the following seven steps: 

Step (12): 



35 



The ester compound of formula (XVIII) can be prepared by suspending 
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conventional pyridine derivatives of formula (XVII) in methanol and adding 
thionylchloride thereto and then stirring the resulting compound under reflux; 

Step (13): 

5 

Alcohols of formula (XIX) can be prepared by reducing the compound of formula 
(XVIII) with lithium aluminum hydride in ethylether or THF; 

Step (14): 

10 

The compound of formula (XX) can be prepared by chlorinating, brominating, or 
methane sulfonylating alcohols of formula (XIX); 

Step (15): 

15 

The cyclized compound of formula (XXI) can be prepared by reacting the 
compound of formula (XX) with tocylimide and sodiumhydride in DMF; 

Step (16): 

20 

Amines of formula (XXII) can be prepared by hydrolyzing the compound of 
formula (XXI) with 48% of hydrobromic acid; 

Step (17): 

25 

Salts of pyridine of formula (XXJH) can be prepared by reacting amine 
compounds of formula (XXII) with methaneiodide and acid anhydrous in a solvent 
of methylene chloride or ethyl alcohol; and 

30 Step (18): 

C«-2,8-diazabicyclo[4.3.6]nonane derivatives of formula (V) can be prepared by 
hydrogenating the compound of formula (XXIII) in a solvent of methanol or ethanol 
in the presence of a catalyst of palladium or platinum. 



35 
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PrpceSS (F) 



5 




( xvn ) ( xvm ) ( xvnn ) 

10 




20 

( xxm ) ( v ) 



wherein, 

X 3 represents chloro, bromo, or methanesulfonyloxy group; and 
Y, and R 2 are the same as defined above. 

30 The following examples are intended to further illustrate the present invention, 
without limiting the scope of the invention. 

Example I: Preparation of rra/tf-piperidinopyrrolidine 



35 1) , Preparation according to Process (D) 
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i) Preparation of frc/i5-l-benzyl-3-carboethoxy-4-[N-benzyl-N-(2- 
carboethoxy)ethyl]aminopyrrolidine 

A mixture of 23.9g of l-benzyl-3-ethoxycarbonyl-3-pyrroline and 19.2g of B- 
5 N-benzylalanine ethylester were added to 100m/ of ethanol and stirred under reflux 
for 3 days. The solvent was evaporated under reduced pressure and then the residual 
product was purified by a silica gel column chromatography (nucleic acid-ethylacetate 
(3:1)) to give 26.9g of the above title compound (yield: 65%). 

10 ^-NMR^DClj, 5): 2.21(2H, m), 2.51(2H, m), 3.10-4.01(6H, m), 3.71(6H, s), 

7.25(10H, m) 

ii) Preparation of /m/w-NjN'-dibenzyl^^-diazabicyclo^.S.OJ-S-oxononane 

15 20.5g of trans- l-benzyl-3-carboethoxy-4-[N-benzyl-N(2carboethoxy) 

ethyljaminopyrrolidine was dissolved in 200ml of toluene and the reaction mixture 
was cooled in ice bath and then 6.1g of potassium r-buthoxide was added dropwise 
thereto. After adding dropwise, the reaction mixture was heated to 40°C and stirred 
for 4 hours. The reaction mixture was evaporated under reduced pressure and the 

20 residue was dissolved in water. The resulting product was neutralized with aqueous 
solution of sodium bicarbonate, extracted with ethylacetate and then dried with 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure 
and then the residual product was purified by a silica gel column chromatography to 
give 11. 8g of the above title compound (yield: 71%). 

25 

! H-NMR(CDC1 3 , «): 2.30-3.0(9H, m), 3.20-3.70(2H, q), 3.50(6H, s), 
3.4(1H, q), 7.15(10H, m) 

iii) Preparation of trans-N,N ' -dibenzylpiperidinopyrrolidine 

30 

15.9g of /ra/Ly-NjN'-dibenzyl^jS-diazabicyclo^J.OJ-S-oxononaneand 9.3g 
of tosyl hydrazine was added to 100ml of ethanol and then dehydrated with Dean- 
Stark distillation apparatus. 14g of sodium borohydride was added thereto and the 
mixture was stirred for 4 hours. The solvent was evaporated under reduced pressure 
35 and then the residue was extracted with ethylether. The mixture of ethylether was 
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evaporated under reduced pressure and then the residual product was purified by a 
silica gel column chromatography (nucleic acid-ethylacetate (3:1)) to give 13.2g of 
the above title compound (yield: 87%). 

5 ^-NMR^DCla, 5): 1.54-2.01(5H, m), 2.74-3. 10(7H, m), 3.20-3.70(4H, m) 

7.30(10H, m) 

iv) Preparation of fra/w-piperidinopyrrolidine dihydrochloride 

10 13.15g of rron^-N^N'-dibenzylpiperidinopyrrolidine were dissolved in 50ml 

of methanol and then l.Og of 10% Pd/C and 60ml of 30% methanol were added 
thereto. The resulting solution was hydrogenated by Parr hydrogenation reactor and 
debenzylated. The reaction mixture was filtered through celite and the filtrate was 
evaporated under reduced pressure. The residue was dissolved in 10ml of methanol 

15 and ethylether was added dropwise to the mixture. The resulting mixture was 
solidified and filtered to give 7.43g of the above tide compound (yield: 93%). 

! H-NMR(CDC1 3 , 5): 1.50-1.90(5H, m), 2.74-3.01(7H, m) 

20 2) Preparation according to Process (E) 

i) Preparation of trans- 1 -benzyl-3-hydroxy-4-[N"benzyl~N-(2-carboethoxy) 
ethyl]aminopyrrolidine 

25 87.25g (0.5 mol) of 3-benzyl-6-oxy-3-azabicydo[3.1.0]nucleic acid and 

1 13.8g (0.51 mol) of 3N-benzylaminopropanoate were put into 200m/ of pyridine and 
stirred under reflux for 3 days. The reaction mixture was evaporated under reduced 
pressure to remove pyridine and then the residue was subjected to a silica gel column 
chromatography (nucleic acid-ethylacetate (1:1)) to give 166.2g of the above title 

30 compound (yield: 87%). 

'H-NMRfCDCla, 6): 1.26(3H, t), 2<24(2H, m), 2.50(2H, m), 3.90(1H, m), 
3.10-4.0(9H, m), 4.20(2H, q), 7.23(10H, m) 

35 ii) Preparation of cw-l-benzyl-3-chloro-4-[N-benzyl-N-(2-carboethoxy)ethyl] 
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aminopyrrolidine 

95.5g (0.25 mol) of /rfl/tM-benzyl-3-hydroxy^-^ 
ethyl]aminopyrrolidine and 70ml of triethylamine were dissolved in 11 of methylene 
5 chloride and 31 .4g of methane sulfonyl chloride were added dropwise thereto at 0°C. 
21. 3g of anhydrous lithium chloride were added to the mixture and the reaction 
mixture was heated to 60°C and stirred for 20 hours. The reaction mixture was 
cooled, washed with water and dried over anhydrous magnesium sulfate. After the 
solvent was evaporated under reduced pressure, the residue was purified by a silica 
10 gel column chromatography (nucleic acid-ethylacetate (3:1)) to give 80.15g of the 
above title compound (yield: 82%). 



'H-NMR^DCla, 8): 1.26(3H,t),2.24-2.52(4H,m),3.10-4.0(9H,m),4.14(lH,m), 
4.20(2H, q), 7.30(10H, m) 

15 

iii) Preparation of trans- 1 -benzyl~3-cyano-4-[N-benzyl-N-(2-carboethoxy)ethyl] 
aminopyrrolidine 

40. Ig (0.1 mol) of rr^-l-benzyl-3-chloro-4-[N-benzyl-N-(2-carboethoxy) 
20 ethyl]aminopyrrolidine and 7.8g of potassium cyanate were put into 100ml of DMF 
and the mixture was heated at 60°C for 14 hours while stirring. The reaction mixture 
was added to 400ml of ice water while stirring and the produced solid was filtered. 
The resulting solid was dissolved in ethylacetate and then the mixture was subjected 
to a silica gel column chromatography (nucleic acid-ethylacetate (3:1)) to give 30.5g 
25 of the desired compound (yield: 78%). 

i H-NMR(CDCl 3 , 5): 1.27(3H, t), 2.24(2H, m), 2.50(2H, m), 3.10-4.0(9H, m), 
4.20(2H, q), 7.30(10H, m) 

30 iv) Preparation of trans-' 1 ~benzyl>3-carboethoxy-4-[N-benzyl-N-(2-carboethoxy) 
ethyl]aminopyrrolidine 



35 



30.0g of /r^-l-benzyl-3-cyano-4-[N-benzyl-N-(2-carboethoxy)ethyl] 
aminopyrrolidine were put into 300ml of 10% hydrochloric acid and the mixture was 
refluxed for 6 hours. After water was evaporated under reduced pressure, the residue 
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was heated and dried in vacuum drier for 10 hours. The residue was suspended in 
200ml of methanol and 30ml of thionylchloride was added dropwise to the mixture 
while refluxing and further refluxed for 5 hours. The reaction mixture was 
evaporated under reduced pressure, the residue was put into methanol and llg of 
5 sodium methoxide was added gradually thereto at 0°C. The resulting mixture was 
evaporated under reduced pressure again, dissolved in ethylacetate and washed with 
water. The organic layer was dried over anhydrous magnesium sulfate and 
evaporated under reduced pressure, and the residue was subjected to a silica gel 
column chromatography (nucleic acid-ethylacetate (3:1)) to give 30.5g of the title 
10 compound (yield: 61%). 

*H-NMR(CDC1 3 , 6): 2.21(2H, m), 2.51(2H, m), 3.10-4.01(6H, m), 3.71(6H, s), 
7.25(10H, m) 

15 

v) Preparation of rrc^-N,N / -dibenzyl-2,8-diazabicyclo[4.3.0]-5-oxononane 

20. 5g of trans- 1 -benzy l-3-carboethoxy-4-[N-benzy l-N-(caxboethoxy)ethyl] 
aminopyrrolidine was dissolved in 200ml of toluene and the reaction mixture was 

20 cooled in ice bath and then 6.1g of potassium r-buth oxide was added dropwise 
thereto. After adding dropwise, the reaction mixture was heated to 40°C and stirred 
for 4 hours. The reaction mixture was evaporated under reduced pressure and the 
residue was dissolved in water. The resulting product was neutralized with aqueous 
solution of sodium bicarbonate, extracted with ethylacetate and then dried over 

25 anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure 
and then the residual product was purified by a silica gel column chromatography to 
give 11. 8g of the above title compound (yield: 74%). 

'H-NMRfCDClj, 5): 2.30-3.0(9H, m), 3.2O-3.70(2H, q), 3.50(6H, s), 3.4(1H, q), 
30 7.15(10H, m) 

vi) Preparation of rrfl^y-N,N'-dibenzyl-piperidinopyrrolidine 

6.5g of zinc powder were put into 15ml of aqueous solution of 5% HgCl 2 and 
35 the mixture solution was shaken for 1 hour. The supernatant was removed and 9.6g 
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of NyN'-diben^W^-diazabicyclo^J.OJ-S-oxononanewas added thereto. 10ml of 
15% hydrochloric acid was added and the solution was heated while refluxing for 6 
hours. While refluxing, 10ml of 5% hydrochloric acid was added several times. The 
mixture was cooled and 40ml of ethylacetate was added thereto and then supernatant 
5 of the mixture was removed. The suspension was filtered and the filtrate was 
neutralized with 5% KOH and extracted with ethylacetate. The extracted solution 
was dried over anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure and then the residual product was purified by a silica gel column 
chromatography (nucleic acid-ethylacetate (3:1)) to give 7.44g of the above title 
10 compound (yield: 81%). 

'H-NMR^DCla, 5): 1.54-2.01(5H, m), 2.74-3.10(7H, m), 3.2-3.70(4H, m), 
7.30(10H, m) 

15 vii) Preparation of rranj-piperidinopyrrolidine dihydrochloride 



6. 12g (0.02 mol) of mw-N,N '-dibenzyl-piperidinopyrrolidine were dissolved 
in 30ml of methanol and then 0.5g of 10% Pd/C and 5ml of fumaric acid were added 
thereto. The resulting solution was hydrogenated by Parr hydrogenation reactor 
20 (initial hydrogen pressure: 60psi) to debenzylate. The reaction mixture was filtered 
through celite and the filtrate was evaporated under reduced pressure. The residue 
was dissolved in 10ml of 30% hydrochloride methanol and ethylether was added 
dropwise to the mixture. The resulting mixture was solidified and filtered to give 
3.62g of the above title compound (yield: 92%). 

25 

! H-NMR(CDC1 3 , 6): 1.50-1.90(5H, m), 2.74-3.01(7H, m) 

Example 2: Preparation of rm/^-3-methvNDioeridinop yrrolidine dihvdrochloride 

30 

According to the same method as i), ii), iii), iv), v), vi) and vii) of Process 
(E) in Example 1 , 12 lg of methyl-3-(N-benzyl)aminobutanoate as a starting material 
. was used to give 22.9g of the above title compound (total yield: 10.1 %). 



35 ^-NMI^CDCla, $): 1.42-1.90(7H, m), 2.74-3.01(7H, m) 
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Example3: Preparation of cti-piperidinopyrrolidine dihvdrobromide 

1) Preparation of 2,3-dimethoxycarboylpyridine 

5 

26.7g of 2,3-pyndinedicarboxylic acid were put into 500ml of methanol 
saturated with hydrogen chloride and the mixture was refluxed for 10 hours. 
Methanol was evaporated under reduced pressure and then the residual product was 
purified by a silica gel column chromatography (nucleic acid-ethylacetate (1:1)) to 
10 give 25. lg of the above pure title compound (yield: 85%). 

'H-NMRfCDC^ 5): 3.95(6H, s), 7.34(1H, m), 7.51(1H, d), 8.84(1H, d) 

2) Preparation of 2,3-dihydroxymethylpyridine 

15 

A solution prepared by dissolving 29.5g of 2,3-dimethoxycarbonylpyridine in 
200ml of ethylether was added dropwise to a solution prepared by suspending lOg of 
lithium aluminum hydride in 300ml of dried ethylether at 0°C. This mixed solution 
was stirred at 20°C for 3 hours and 30ml of water was slowly added thereto at 0°C. 
20 The resulting solution was stirred for 5 hours at the room temperature and solid was 
filtered through celite. The filtrate was evaporated under reduced pressure and then 
the residual product was purified by a silica gel column chromatography (chloroform 
: methanol (10:1)) to give 10.4g of the above title compound (yield: 75%). 

25 'H-NMRfCDClj + DMSO-d 6 , 5): 4.58(2H, d), 4.67(2H, d), 5.13QH, s), 

5.30(1H, s), 7.34(1H, m), 7.45(1H, d), 
8.45(1H, d) 

3) Preparation of 2,3-dichloromethylpyridine hydrochloride 

30 

13.9 g of 2,3-dihydroxymethylpyridine and thionylchloride were evaporated 
under reduced pressure to give 2L2g of the above title compound in yellow solid 
(yield: 99%). 
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^-NMRCCDCIj + DMSO-dfl, 5): 5.10(2H, s), 5.15(2H, s), 7.81(1H, m), 

8.15(1H, m), 8.15(1H, d), 8.95(1H, d) 

4) Preparation of 2,3-dihydro-2-p-toluene sulfonyMH-pyrrolo[2.3.c]pyridine 

5 

A solution prepared by suspending 0.9g of 60% sodiumhydride in 50ml of 
dried dimethylformamide was slowly added dropwise over 2 hours to a solution 
prepared by dissolving 3.5g of /?-toluenephosphenylamide in 20ml of dried 
dimethylfonnamide. The reacting mixture was stirred for 1 hour at the room 

10 temperature and then stirred again for 1 hour at the temperature between 65 and 
70°C. A solution prepared by dissolving 2. 13g of 2,3-dichloromethylpyridine in 3ml 
of dried dimethylformamide was added to the reaction mixture. The resulting mixture 
was stirred for 3 hours at the same temperature and 20ml of water was added thereto. 
The solvent was evaporated off under reduced pressure. 20ml of water was added 

15 again to the mixture, and the resulting mixture was saturated with sodium hydroxide 
and extracted with 100ml of ethylacetate. The extracted solution was dried over 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure 
and then the residual product was purified by a silica gel column chromatography 
(nucleic acid-ethylacetate (1:2)) to give 1.8g of the above title compound (yield: 

20 65%). 

'H-NMRfCDC^, 8): 2.45(3H, s), 4.65-4.68(4H, d), 7.15(1H, m), 7.35(3H, d, d), 
7.81(2H, m), 8.46(1H, d) 

25 5) Preparation of 2,3-dihydro-lH-pyrrolo[2.3.c]pyridine dihydrobromide 

74g of 2,3-dihydro-2-/Moluene sulfonyl-lH-pyrrolo[2.3.c.]pyridine 
was put into 20ml of 48% hydrobromide, and 1.75g of phenol and 9.18ml of 
propionic acid was added thereto and then the reaction mixture was refluxed for 48 
30 hours. The reaction mixture was evaporated under reduced pressure and 30ml of 
water was added to. The water layer was washed with ethylacetate and then water 
soluble layer was concentrated and stood in a refrigerator to give 2.23g of the above 
title compound (yield: 79%). 



35 



'H-NMRpMSO-d,, 5): 5.24(4H, 5), 7.85(1H, m), 8.20(1H, d), 8.90(1H, d) 
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6) Preparation of cw-piperidinopyrrolidine dihydrobromide 

1.42g of 2,3-dihydro-lH-pyrrolo[2 .3x]pyridinehydrobromide was dissolved 
5 in 30ml of methanol and the mixture was suspended with lg of 10% Pd/C. The 
resulting solution was hydrogenated by Parr hydrogenation reactor (initial hydrogen 
pressure: 60psi) to debenzylate. After the reaction was finished, the reaction solution 
was filtered through celite and the solvent was evaporated in vacua to give 1.42g of 
the above title compound (yield: 99%). 

10 

1 H-NMR(DMSO-d 6 , $): 1. 5.1-1. 94(5H, m), 2.71-3.12(7H, m) 

Example 4: Preparation Pf ^'3-methyl>piperidinopyrrolidine difrydrpbromide 

15 

According to the same method as i), ii), iii), iv), v) and vi) of Example 3, 
28. lg of 5-methyl-2,3-dicarboxypyridine was used to give 8.88g of the above title 
compound (total yield: 30%). 

20 1 H-NMR(DMSO-d 6 , 5): L2(4H, m), 1.50-1.91(5H, m), 2.74-3.01(7H, m), 

4.10(1H, m), 7.7(1H, dxd), 8.6(1H, s) 

Example 5: Preparation of l<vclopropvl-6-fluoro-7^ 

8-yll-g-chlom- 1 t 4'4ihydrQqpipoline-4-pxo-3-carboxyHcacid 

25 

300mgof 1 -cyclopropyl-6, 7-difluoro- 1 ,4-dihydroquinoline-4-oxo-3-carboxylic 
acid and 210mg of rronj-piperidinopyrrolidine dihydrochloride were suspended in 
10ml of anhydrous acetonitrile and 0.18ml of DBU was added thereto. The reaction 
30 mixture was refluxed for 6 hours and cooled to the room temperature. The produced 
solid was filtered and washed with acetonitrile to give 405.5mg of the above title 
compound (yield: 100%). 

l H-NMR(DMSOd 6 , 5): 1.22(4H, m), 1.61-2.01(5H, m), 2.74-3.01(7H, m), 
35 4.08(1H, m), 7.56(1H, dxd), 8.61 (1H, s) 
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Example 6: Preparation of l-cvclopropv1-6.8-difluoro-7-r(rrfln*- 
piperidinopvrrolidineV8-vlV 1 .4-dih vdroauinoline-4-oxo-3-carboxvlic 
acid 

5 

283mg of l-cyclopiopyl-6J,8-trifluoix>4,4^to^ 
carboxylic acid and 210mg of rro«5-piperidinopyrrolidine dihydrochloride were 
treated according to the same method as that of Example 5 to give 327mg of the 
10 above title compound (yield: 84%). 

! H-NMR(DMSO-d 6 , 5): 1.2(4H, m), 1.50-L91(5H, m), 2.74-3.01(7H, m), 

4.10(1H, m), 7.7(1H, dxd), 8.6(1H, s) 

15 

Following compounds may be prepared by the process similar to that 
described in Example 5. 

1 -cyclopropyl-6-fluoro-7-[(rr«on5-piperidinopyrrolidine)-8-yl]- 1 ,4dihydroquinoline-4- 
20 oxo-3-carboxylic acid; 

l-cyclopropyl-5-amino-6,8-difluoro-7-[(/ran5-piperidinopyrrolidine)-8-yl]-l > 4- 
dihydn>quinoline-4-oxo-3-carboxylic acid; 

25 l-cyclopropyl-5-methyl-6-fluoro-7-[(rrflw-piperidinopyrrolidine)-8-yl]-l,4- 
dihydroquinoline-4-oxo-3-carboxylic acid; 

l-cyclopropyl-6-fluoro-7-[(frfln^-piperidinopyrrolidine)-8-yl]-8-methoxy-l,4- 
dihydroquinoline-4-oxo-3-carboxylic acid; 

30 

1 -cyclopropyl-6-fluoro-7-[(/mnj-piperidinopyrrolidine)-8-ylJ-l ,4-dihydro-4-oxo-l ,8- 
naphthyridin-3-carboxylic acid; 
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l-(2,4-difluorophenyl)-6-fluoro-7-[^ 
oxo-l,8-naphthyridin-3-carboxylic acid; 

9-fluoro- 1 0-[(/rfl/w-piperidinopynrolidine)-8-yl]-2 , 3-dihydro-3-methyl-7-oxo-7H- 
5 pyrido[l ,2,3-de][l ,4]-benzooxazine-6-carboxylic acid; 

l-cyclopropyl-6,8^ifluoro-7-[(3-me%^ 
dihydroquinoline-4-oxo-3-carboxylic acid; 

10 l-cyclopropyl-6-fluoro-7-[(rra^ 

chloro-1 ,4-dihydroquinoline-4-oxo-3-carboxylic acid; 

l-cycIopropyl-5-amino-6,8-difluoro-7-[(rrc/w-3-methyl-2 , 8-diazabicyclo[4 . 3 .0] 
nonane)-8-yl]-l ,4-dihydroquinoline-4-oxo-3-carboxylic acid; 

15 

l^clopropyl-5-methyl^ 

yl]- 1 ,4-dihydroquinoline-4-oxo-3-carboxy lie acid; 

l<yclopropyl-6-fluoro-7-K^ 
20 methoxy- 1 ,4-dihydroquinoline-4-oxo-3-carboxylic acid; 

1 ^yclopropyl-6-fluoro-7-[(fra^ 
dihydro-4-oxo-l,8-naphthyridin-3-carboxylic acid; and 

25 9-fluoro-10-[(/ra/tf-3-methy^ 

methyl-7-oxo-7H-pyrido[l,2,3-de][l ,4]-benzooxazine-6-carboxylic acid. 

Example 7: Preparation 6f l-cyclopropyl-3-nitroacetyl^fluoro-8-chlon>-7-r^ni/ty- 
piperidinopviTOlidineV8-vn-4-oxo-L4-dihvdroquinoline 

30 hydrochloride 

183mg of nitromethane was dissolved in 10ml of tetrahydrofiiran and 120mg 
of 60% NaH was suspended in the mixture. The resulting solution was stirred for 
35 3 hours at 40°C. 403.5mg of l-cyclopropyl-6-fluoro-8-chloro-7-[(rronj-2-(N-r- 
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butoxycarbony l)piperidinopyrrolidine)-8-yl]-oxo- 1 ,4-dihydroquinoline-3-carboxylic 
acid, 324mg of CDI and 10ml of chloroform were put into the above solution. The 
resulting solution was stirred under reflux for 12 hours and the solvent was 
evaporated under reduced pressure. The produced residue was added to 10ml of 
5 THF and the mixture was stirred under reflux for 4 hours. The reaction solvent was 
evaporated under reduced pressure and the residue was suspended in 20ml of water. 
The suspension was neutralized with acetic acid and extracted with ethylacetate (20ml 
x 3). The extracted solution was dried over anhydrous magnesium sulfate and the 
solvent was evaporated under reduced pressure. The produced residue was purified 

10 by column chromatography (CHC1 3 : MeOH « 9 : 1) to give 389mg of 1- 
cyclopropyl-3-nitroacetyl-6-fluoro-8-chloro-7-[(rra/i^-2-(N-r- 
butoxycarbonyl)piperidinopyrrolidine)-8-yl]-4-oxo-l ,4-dihydroquinoline. This 
compound was put into 5ml of 10% methanol solution of hydrogen chloride and the 
mixture was stirred for 4 hours at room temperature and then 5ml of ethylether was 

15 added thereto. The produced solid was filtered and dried under reduced pressure to 
give 335mg of the above title compound (yield: 64%). 

^-NMRPMSO-d,, 5): 1.22(4H, m), 1.01-1.98(5H, m), 2.78-3.08(7H, m), 

4.06(1H, m), 6.18(2H, s), 7.74(1H, dxd), 8.78(1H, s) 

20 

Example 8: Preparation Qf l-cyclopropyl-3-nitroacetyl-6-fluQ^8-mettioxy-7- 
ffrr^piperidinopyrrolidineVS-ylH-Qxo-l^-dihydroquinoline 
hydrochloride 



25 497mg of 1 -cyclopropyl-6-fluoro-8-methoxy-7-[(/ran5-2-(N-r-butoxy 

carbonyl)piperidinopyrrolidine)-8-yl]-oxo- 1 ,4-dihydroquinoline-3-carboxyliacidvere 
treated according to the same method as that of Example 7 to give 327mg of the title 
compound (yield: 74%). 

30 'H-NMRO^MSO-dft, 5): 1.20(4H, m), 1.5M.91(5H, m), 2.70-3.04(7H, m), 

3.86(3H, s), 4.00(1H, m), 6.16(2H, s), 7.86(1H, d), 
8.84(1H, s) 



Following compounds may be prepared by the process similar to that 
35 described in Example 7. 
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lK;yclopropyl-3-m^ 
1,4-dihydroquinoline hydrochloride; 

1 -cyclopropyl-3-nitroacetyl-5-amino-6, 8-difluoro-7-[(^row-piperidinopyrrolidine)-8- 
5 yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride; 

H2,4*iifluoro)phenyl-3-nito^^ 

oxo-1 ,4-dihydro-l ,8-naphthyridine hydrochloride; 

10 l-cyclopropyl-3-nitroacetyl-6,8-tf^ 

methyl)-8-yl]-4-oxo-l ,4-dihydroquinoline hydrochloride; and 

l^yclopropyl-3-(diethoxycarbony^ 
8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride. 

15 

l-cyclopropyl-3-(diraethoxycarbonyl)acetyl-6-fluoro-8-niethoxy-7-[(/ra7W- 
piperidinopyrrolidine)-8-yl]-4-oxo-l ,4-dihydroquinoline hydrochloride. 

Example 9: Preparation of 1 -cvclopropvl-3-nitroactt^ 
20 piperidinopvrrolidineV8-vlM-oxo-l,4-dihvdrQquinoline 
hydrochloride 

1) Preparation according to Process (B) 

25 497mg of l<yclopropyl-6-fluoro-8-methoxy-7-[(ci5-2-(N^butoxy<^bony^ 

piperidinopy rrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoline-3-carboxylicacidwemreated 
according to the same method as that of Example 7 to give 314mg of the above title 
compound (yield: 71%). 

30 ^-NMRfDMSOda, 5): 1.18(4H, m), 1.57-2.00(5H, m), 2.70-3.04.(7H, m), 

3.86(3H, s), 4.00(1H, m), 6.18(2H, s), 7.86(1H, d), 
8.84(1H, s) 

2) Preparation according to Process (C) 

35 
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i) , Preparation of l-cyclopropyl-3-nitroacetyl-6,7-<Ufluoro-8-methoxy-4- 

oxo- 1 ,4-dihydroquinoline 

566mg of l-cyclopropyl-6 J,8-trifluoro-4-oxo-l ,4-dihydroquinoline-3- 
5 carboxylic acid and 648mg of CDI were put into 20ml of THF and the mixture 
solution is stirred under reflux for 24 hours (A solution). 366mg of nitromethane was 
mixed in 5ml of THF and 240mg of 60% NaH added thereto. The mixture solution 
was stirred for 24 hours at room temperature and the above A solution was added 
thereto. The resulting solution was stirred under reflux for 14 hours. The reaction 
10 mixture was cooled and the solvent was evaporated under reduced pressure. The 
produced residue was purified by column chromatography (nucleic acid : ethylacetate 
= 5 : 1) to give 450mg of the above title compound (yield: 69%). 

'H-NMR^DMSO-dfi, 5): 1.20(4H, m), 3.62(3H, s), 4.00(1H, m), 6.12(2H, s), 
15 7.67(1H, d), 8.60(1H, s) 

ii) Preparation of l-cyclopropyl-3-nitroacetyl»6-fluorcH8-methoxy-7-[(cir- 
piperidinopyrrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoUnehydrochloride 

20 338mg of l-cyclopropyl-3-nitroacetyl-6,7-difluoro-8-methoxy-4-oxo-l ,4- 

dihydroquinoline and 310mg of ro-piperidinopyrrolidine were dissolved in 10ml of 
acetonitrile. 310mg of alumina were added thereto and the mixture was stirred for 
10 hours at 60°C. The reaction mixture was evaporated under reduced pressure and 
the produced residue was suspended in methanol and the mixture solution was stirred 

25 under reflux and filtered. The filtrate was collected and evaporated under reduced 
pressure. The produced residue was put into 15ml of 10% solution of HCl-methanol 
and the mixture solution was stirred for 2 hours at room temperature. 15ml of 
ethylether was added thereto and the resulting solution was filtered to give 296mg of 
the above title compound (yield: 67%). 

30 

, H-NMR(DMSO-d 6 , 8): 1.18(4H, m), 1.57-2.Q0(5H, m), 2.70-3.04(7H, m), 

3.86(3H, s), 4.00(1H, m), 6.18(2H, s), 7.86(1H, d), 
8.84(1H, s) 



35 
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Following compounds may be prepared by the process similar to that 
described in Example 9. 

l-cyclopropyl-3-(diethoxycarbonyl)acetyl-6-fluoro-8-chloro-7-[(c/j- 
5 piperidinopyrrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochlorid e; 

1 -cyclopropyl-3-nitroacetyl-^ 

methyl)-8-yl]-4-oxo-l ,4-dihydroquinoline hydrochloride; and 

10 l-cyclopropyl-3-(dimethoxycarbonyl)acetyl-6-fluoro-8-methoxy-7-[(c/j- 
piperidinopyrrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride. 

Comparative Example 1: Preparation of l-cyclopropyl-6-fluoro-8-meftoxv^ 

piperidinoDvrroKdineV8-vn-^^ 
15 3-carboxvlic acid 

295mg of l-cyclopropyl-6,7-difluoro-8-methoxy- 1 ,4-dihydro-4-oxo-3- 
carboxylic acid and 210mg of cw-piperidinopyrrolidine dihydrochloride were treated 
according to the same method as that of Example 5 to give 324mg of the above title 
20 compound (yield: 81%). 

'H-NMRCCDCla, d): 1.14-1.22(4H, m), 1.51-1.91(5H, m), 2.71-2.98(7H, m), 
3.82(3H, s), 4.00(1H, m), 7.84(1H, d), 8.80(1H, s) 

25 Comparative Example 2: Preparation of l-cyclopropyl-6,8-difluoro>7-r(d t y- 

piperidinopvrrolidine>3-methvlV8-yl1-4-oxo>K4- 
aihy<irpqMiP^^3H^rt>9^yk m4 

283mg of l-cyclopropyl-6,7,8-trifluoro-l ,4-dihydroquinoline-4-oxo-3- 
30 carboxylic acid and 232mg of cw-3-methylpiperidinopyrrolidine dihydrochloride were 
treated according to the same method as that of Example 5 to give 280mg of the 
above title compound (yield: 71%). 

'H-NMI^CDClj, S): 1.20(4H, m) 4 1.56-1.92(8H, m), 2.70-3.00(6H, m), 
35 4.00(1H, m), 7.72(1H, d), 8.68(1H, s) 
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7n vitro antibacterial activity test 

5 The results of in vitro antibacterial activity test are shown in Tables 1 and 2. 

The numbers in Tables represent the minimal inhibitory concentration (MIC, /ig/ml) 
of the corresponding strains and MIC was determined in accordance with the agar 
culture medium two-fold dilution method by using a Mueller-Hinton agar. 

10 Hoechst standard strains were used. The strains having 10 7 CFU/ml were 

inoculated on the culture medium, and the growth of the strains was observed after 
incubating them at 37°C for 18 hours, in which ciprofloxacin was used as a control. 
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Table 1: In vitro antibacterial activity test (MIC, ug/ml) 



Strain A B C D Ciprofloxacin 



Streptococcus pyogenes 308A 
Streptococcus pyogenes TJA 
Streptococcus faecium MD 8b 

10 Staphylococcus aureus SG 51 1 
Staphylococcus aureus 285 
Staphylococcus aureus 503 
Escherichia coli O 78 
Escherichia coil DC 0 

15 Escherichia coil DC 2 
Escherichia coil TEM 
Escherichia coil 1507E 
Pseudomonas aeruginosa 9027 
Pseudomonas aeruginosa 1592E 

20 Pseudomonas aeruginosa 1771 
Pseudomonas aeruginosa 1771M 
Salmonella typhimurium 
Klebsiella aerogenes 1082E 
Klebsiella aerogenes 1552E 

25 Enterobacter cloacae P 99 
Enterobacter cloacae 132 IE 
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A: The compound of Example 5 

B: The compound of Example 7 

C: The compound of Example 8 

D: The compound of Example 9 
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What is claimed is: 



1. 



Novel quinolone derivatives of Formula (I): 



5 



Xi o 



o 




( I ) 



OH 



10 



wherein, 

X x represents hydrogen, amino, halogen, or lower alkyl; 



X 2 represents hydrogen or halogen; 

Y, and Y 2 each represents hydrogen, or lower alkyl (C^) group; 
15 R t represents a straight chain or cyclic lower alkyl group having 1 to 3 carbon atoms 

or a straight chain or cyclic lower alkyl group having 1 to 3 carbon atoms which 

is substituted with a halogen atom, a phenyl group or a phenyl group substituted 

with one or two halogen atoms; 

R 2 represents hydrogen, or lower alkyl: and 
20 A represents nitrogen atom or -C=, 



Y 

in which Y represents hydrogen, halogen, lower alkyl or alkoxy or together with R x 
forms-CH 2 CH 2 CH 2 -, -CH 2 CH 2 CH(CH 3 )-, -OCH 2 CH r , -OCH 2 CH(CH 3 )-,-SCH 2 CH 2 - 
25 , or -SCH 2 CH(CH 3 )-. 



2. Compounds of Claim 1 wherein the compounds of Formula (I) is one of the 
following compounds; 

30 

l-cyclopropyl-6-fluoro-7-[(rrfl/w-piperidinopyrrolidine)-8-yl]-8-chloro-l,4- 
dihydroquinoline-4-oxo-3-carboxylic acid, 

l-cyclopropyl-6 t 8-difluoro-7-[(rmra-pipe^ 
35 4-oxo-3-carboxylic acid, 
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l<yclopropyl-6-fluoro-7-[(^^ 
oxo-3-carboxylic acid, 

l<yclopropyl~5-amino-6,8-difluoro-7^ 
5 dihydroquinoline-4-oxo-3-carboxylic acid, 

l-cyclopropyl-5-methyl-6-fluoro-7-[(rr^-piperidinopyrrolidine)-8-yl]-l,4- 
dihydroquinoline-4-oxo-3-carboxylic acid, 

10 l.cyclopropyl-6-fluoro-7-[(/ra/w-piperidinopyrrolidine)-8-yl]-8-methoxy-l,4- 
dihydroquinoline-4-oxo-3<aiboxylic acid, 

1 ^yclopropyl-6-fluoro-7-[(rra/w-piperidinopyrrolidine)-8-yl]- 1 ,4-dihydro-4-oxo- 1 , 8- 
naphthyridin-3-carboxylic acid, 

15 

l-(2,4^iifluorophenyl)-6-fluoro^ 
oxo-l,8-naphthyridin-3-carboxylic acid, 

9-fluoro-10-[(rrfl/tf-piperi^^ 
20 pyrido[l ,2,3-de][l ,4]-benzooxazine-6-carboxylic acid, 

l-cyclopropyl-6,8-difluoro-7-[(^^^ 

1 ,4-dihydroquinoline-4-oxo-3-carboxylic acid, 

25 l<yclopropyl-6-fluoro-7-[(m^ 

chloro-1 ,4-dihydroquinoline-4-oxo-3-carboxylic acid, 

1 -cyclopropyl-5-amino-6;8^ 

nonane)-8-yl]-l ,4-dihydroquinoline-4K)xo-3<arboxylic acid, 

30 

lK>yclopropyl-5-meAyl-6-^^ 

yl]- 1 ,4-dihydroquinoline-4-oxo-3-carboxylic acid, 

l-cyclopropyl-6-fluoro-7-[(rron5-3-methyl-2, 8-diazabicyclo[4 . 3 .0]nonane)-8-yl]-8- 
35 methoxy- 1 ^-dihydroquinoline^-oxo-S-carboxylic acid, 
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1 -cyclopropyl-6-fluoro-7-[(/ro^-3-methyl-2 , 8-diazabicyclo[4.3.0]nonane)-8-yl]-l,4- 
dihydro-4-oxo-l ,8-naphthyridin-3-carboxylic acid, 

9-fluorcK 1 (H(f r^O- m ^ 
5 methyl-7-oxo-7H-pyrido[l,2 f 3-de][l ,4]-benzooxazine-6-carboxylic acid. 

3. A process for preparing compounds of Formula (I) comprising condensing 
optionally protected rra/tf-2,8-diazabicyclo [4.3.0]nonane derivatives of formula (II) 
10 with the compound of formula (VI- 1) in a solvent, in the presence of an inorganic 
base such as calcium carbonate and the like or an organic base such as 
diazabicyclo[5.4.0]undecene (DBU), pyridine, triethylamine and the like: 



15 




( n ) C Ti-i ) ( i ) 



wherein, 

X„ X 2 , Y„ Y 2f R] 9 R 2 , and A are the same as defined in Claim 1 or Rj is a 
25 protecting group, and thereafter optionally deprotecting. 

4. Novel quinolone derivatives of Formula (III): 
™ Xi o o 

CHR3R4 ( m ) 




35 
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wherein, 

X„ X 2 , Y„ Y 2 , R„ R 2 , and A are the same as defined in Claim 1; and 

R 3 , and R4 each represents hydrogen, nitro group, nitryl group, methoxycarbonyl 

group, or ethoxycarbonyl group. 

5 

5. Compounds of Claim 4 wherein the compounds of Formula (in) is one of the 
following compounds; 

l-cyclopropyl-3-mtroace^ 
10 oxo-1 ,4-dihydroquinoline hydrochloride, 

l-cyclopropyl-3-nitroacetyl-6-fl^^ 

4-oxo-l ,4-dihydroquinoline hydrochloride, 

15 l^yclopropyl-3-nitroacetyl-6,8Klifl^ 
1 ,4-dihydroquinoline hydrochloride, 

l-cyclopropyl-3-nitroacetyl-5-amino-6,8^^ 
yl]-4-oxo-l ,4-dihydroquinoline hydrochloride, 

20 

l-(2,4-difluoro)phenyl-3-nitroacetyl-6-flu^ 

oxo- 1 ,4-dihydro- 1 , 8-naphthyridine hydrochloride, 

1 -cyclopropyl-3-nitroacetyl-6,8-difluoro-7-t(rraw-2 ,8-diazabicyclo[4.3.0]nonane-3- 
25 methyl)-8-yl)-4-oxo-l ,4-dihydroquinoline hydrochloride, 

l-cyclopropyl-3-(diethoxycarix>nyl)acetyl-6,8-difluoro-7-[^^ 
8-yl]-4-oxo- 1 ,4-dihydroquiholine hydrochloride, 

30 l-cyclopropyl-3-(dimethoxycarbonyl)acetyl-6-fluoro-8-methoxy-7-[(rranj- 
piperidinopyrrolidine)-8-yl]-4-oxo-l ,4-dihydroquinoline hydrochloride. 

6. A process for preparing compounds of Formula (HI) comprising reacting 
compound of formula (I) with an activating agent such as carbodiimidazole (CDI) in 

35 the presence of a solvent such as chloroform, tetrahydrofuran (THF) and the like; and 
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then stirring together with solution prepared by treating nitromethane, 
diethylmalonate, dimethylmalonate, ethylnitrylacetate with a base such as sodium 
hydride, calcium carbonate, sodium carbonate in the presence of a solvent such as 
tetrahydrofuran, and the like: 



10 




15 wherein, 

X|, X 2 , Y„ Y 2 , R„ R 2 , R 3 , R,, and A are the same as defined in Claim 3 and 
thereafter optionally intercon verting R 3 and R,. 

7. Novel quinolone derivatives of Formula (IV): 



25 




( IV ) 



30 wherein, 

Xi» X 2 , Y,, R„ R 2 , R 3 , R, and A are the same as defined in Claim 3. 

8. Compounds of Claim 7 wherein the compounds of Formula (IV) is one of the 
following compounds; 

35 
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l<yclopropyl-3-ritra^ 

oxo- 1 ,4-dihydroquinoline hydrochloride, 

l-cyclopropyl-3-(diethoxycarbonyI)acetyI-6-fluoro-8-chloro-7-[(c/5- 
5 piperidinopyrrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride, 

l-cyclopropyl-3-nitroacetyI-6^ 

methyI)-8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride, 

10 l-cyclopropyl-3-(dimethoxycarbonyl)acetyl-6-fluoro-8-methoxy-7-[(c/j- 
piperidinopyrrolidine)-8-yl]-4-oxo- 1 ,4-dihydroquinoline hydrochloride. 



9. A process for preparing novel quinolone derivatives of Formula (TV) 
15 comprising stirring optionally protected ciy-2,8-diazabicyclo[4.3.0]nonanederivatives 
of formula (V) with the compound of formula (IV-2) in a solvent in the presence of 
basic, neutral, or acidic alumina: 




wherein, 

X If X 2 , Y„ R„ R 2 , R 3 , R, and A are the same as defined in Claim 3 or R 2 is a 
30 protecting group, and thereafter optionally deprotecting and interconvertihg R 3 and 
R4. . 

10. A process for preparing novel quinolone derivatives of Formula (IV) 
comprising following steps: 



35 
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(1) activating the oy-isomer of a compound of formula (I) with an 
activating agent such as carbodiimidazole in the presence of a solvent 
such as chloroform, tetrahydrofuran; and 

(2) stirring the mixture of step (1) together with solution prepared by 
treating nitromethane, diethylmalonate, dimethylmalonate, 
ethylnitrylacetate with a base such as sodium hydride, calcium 
carbonate, sodium carbonate in the presence of a solvent such as 
tetrahydrofuran, and the like: 



Xi 






H^K^Jj CHR 3 R 4 



•5 Y B ' rj-A 7 *' 

Rs 

( vi-i ) ( n ) 



20 wherein, 

X„ X 2 , Y, f R„ R 2 , R 3 , R4, and A are the same as defined in Claim 3 and thereafter 
optionally deprotecting and interconverting R 3 and R 4 . 



11. Novel rra/ts-2,8-diazabicyclo[4.3.0]nonane derivatives of formula (II): 

25 



30 




( n ) 



wherein, 

35 Y !f Y 2 , and R 2 are the same as defined in Claim 1. 
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12. A process for preparing novel /ra/u-2,8-diazabicyclo[4.3.0]nonanederivatives 
of formula (II) comprising the following steps: 

( 1 ) reacting compound of formula (VII) or an alternative N-protected form 
5 with 0-alanine derivatives of formula (XI) in the presence of ethanol 

to give compound of formula (VIII); 

(2) cyclizating the compound of formula (VIII) with base for example 
alkoxide such as sodium ethoxide or potassium r-butoxide to give 

10 compound of formula (IX); 

(3) reducing the carbonyl group in compound of formula (IX) to a 
methylene group e.g. tosylhydrazine in a solvent of ethanol or 
methanol to obtain tosylhydrazone and then, by reducing the resulting 

15 compound with sodium shanobrohydride to give compound of formula 

(X); and 

(4) deprotecting the compound of formula (X) for example in a solvent 
such as methanol in the presence of a catalyst such as palladium or 

20 platinum; 



30 




RaN J 



Sr 

(xi ) ( vm ) 



35 



( K ) 





( n ) 
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wherein, 

Y lf Y 2 , and R 2 are the same as defined in Claim 1. 

13. A process forpreparing novel /rflnj-2,8-diazabicyclot4.3.0]nonanederivatives 
5 of formula (II) comprising the following steps: 

(1) reacting compound of formula (XII) or alternative protected form with 
B-alanine derivatives of formula (XI) to give tran ^isomer of formula 
(XIH); 



10 



30 



(2) converting the resulting hydroxy group to carboxy ester e.g. by 



(a) reacting trans isomer of formula (XIII) with methansulfonyl 
15 chloride and lithium chloride in a solvent such as methylene chloride 

or chloroform in the presence of an organic base such as triethylamine 
or diisopropylethylamine to give cis isomer of formula (XIV); 

(b) reacting cis isomer of formula (XIV) with potassium cyanate 
20 or sodium cyanate in a solvent to give trans isomer of formula (XV); 

(3) cyclizating the compound of formula (XVI) for example with alkoxide 
such as sodium ethoxide or potassium f-butoxide at room temperature 
in the aromatic solvent such as benzene, toluene to give compound of 

25 formula (IX); 

(4) reducing the compound of formula (IX) for example with zinc amalgam 
in the presence of hydrochloric acid to give compound of formula (X) ; 
and 



(5) deprotecting the compound of formula (X) in a solvent such as 
methanol in the presence of a catalyst such as palladium or platinum; 
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y y» 0 \ oh RzN a 




( xn ) ( xi ) 
10 Y^oEt - Y 3 

RaN 



15 



( XV ) 



20 





25 



Ph 

( XIV ) 



IT \ 5® \ C0 2 Et R 

H i .) — ^ H 



RaN >==0 



H«0 h^E 

N 

Ph ^Ph k T 




*Ph 
( K ) 
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wherein, 

Y„ Y 2 and R 2 are the same as defined above. 

14. A process for preparing cw-2,8-diazabicycIo[4.3.0]nonane derivatives of the 
formula (V) comprising the following steps: 

(1) suspending pyridine derivatives of formula (XVII) in a solvent such as 
methanol and adding thionylchloride thereto and then stirring the 
resulting compound under reflux to give the corresponding ester 
compound such as of. formula (XVm); 



(2) reducing the compound of formula (XVIII) in a solvent such 
ethylether or THF to give alcohols of formula (XIX); 
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(3) chlorinating, brominating, or methane sulfonylating alcohols of formula 
(XIX) to give compound of formula (XX); 

(4) cyclising the compound of formula (XX) for example with tosylimide 
5 and sodium hydride in a solvent such as DMF to give cyclized 

compound of formula (XXI); 

(5) hydrolyzing the compound of formula (XXI) for example with 48 % of 
hydrobromic acid to give amines of formula (XXII); 

10 

(6) reacting amine compounds of formula (XXII) with R^I such as methane 
iodide and acid anhydrous in a suitable solvent such as methylene 
chloride or ethyl alcohol to give salts of pyridine of formula (XXIII); 
and 

15 

(7) hydrogenating the compound of formula (XXm) in a suitable solvent 
such as methanol or ethanol in the presence of a catalyst such as 
palladium or platinum; 



20 




( XX ) ( XXI ) ( xxn ) 



35 
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H 



5 




( xxm ) 



( v ) 



10 



wherein, 

X 3 represents chloro, bromo, or methanesulfonyloxy group; and 
Y, and R 2 are the same as defined in Claim 1. 

15 15. A pharmaceutical composition which contains a compound or pharmaceutical^ 
acceptable salts of: Formula (I) according to Claim 1; Formula (HI) according to 
Claim 3; or Formula (IV) according to Claim 5, as an active ingredient in an 
effective amount. 

20 16. A compound or pharmaceutical^ acceptable salts of: Formula (I) according 
to Claim 1; Formula (HI) according to Claim 3; or Formula (TV) according to Claim 
5, for use as an antibacterial agent in a method for therapeutic treatment of the 
human or animal body. 

25 17. A method for the treatment of bacterial infection characterized in that a 
pharmaceutical composition according to Claim 12 is administered to a host in the 
need of such treatment in the therapeutically effective amount. 



18. Use of a compound or pharmaceutical^ acceptable salts of: Formula (I) 
30 according to Claim 1 ; Formula (III) according to Claim 3; or Formula (IV) according 
to Claim 5, for the preparation of an antibacterial medicament. * 



J 
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